









  		 			
   	   	 			 
	 !
		 	 	" # 	 		 	 	$  	%	 
	 
       	!










 		  	! 		






	  	   	 
!
		
, 		    
 	
!	 " .		
 	  	 		
   		  		
 	 	  	!
	
 	" / 	 		
 	,
! 
	 		     	
 !	 	 	
  
 






!	    
		





  %	  	  	!
		 ()) 
 (, 	 	    				" ' 	,
	 
& 




   
 		
  ! "#!
1		  2 
 3 4		, '$
 5 	, '6( 71, '$
,
58, "	




	, + ;	, 1 .	, # <,  	    	 			
 . 	 
 =5 	  .!-	>, -  
 4.+2 	
='$
 5 	>  	 	   		  	   	" + 	
	 	  " <   	 ;	 <
 
 	 . 
.		 <
  	 	
	
" # ?	 		@	
  		  	
 :	 =5 	

 4	!+	, 





  	 			 	B	   
	
   	
	   
 
" - 	 	    
 
	 	  	 	 	 	 		   	 
 	,   		 	
      
	   	,  !
   	   !	 		 	 	 =1	, C>" 3 
  	 			 	
  
 		" / 
	 
, 	$   	
& 		 
  	 !	 	
	 (, 
 	 
     		 	  	
		
 =1	, D>" # 	 	 	 	   	 





  	%	  	  
 	
 	" .	
	 	 	 





 ;		, ()E>, 	 	$  	 




& 		  	
 	$	 	 
	  4	 +	  '!
	 ()) =243+4, >"  
  	 	 		  

	 			  
& 
	  " #	  :	
 . 
 4	 =:24> 		





.>F  			 	 3.




  	 %		
  
 		  	 	
 
()))" #	 			  	    	 		
   		!
 " <, 	   
 	 	  	
 
	 ())!()))!( 	  %		
 	
" #	    	 	%	 
   	 	 	  !	  " + 	
 
	  	








!	 			  
&  !
  		
   	$		 	!" 	
   		

    	





%			 		" 4		 		  	 	& 
		
	 	
  	 " .	!		
 	 	 	
 
	
 	 ())) 3.
." : 

,   	 		!	
  
 




 		   
	  	$	 		  	  
	 
	 "
#	 		   
	  	 	
  
		   !
& @	  
	 
	 		 =243+4, G 
 	 ", >"
#	 	   		
 	 	 		 
  	
!	 	 	 	 	
" # 		 	  	 
 !
	  	$	" ;	H 





! 	%	  
	& 	!	    	, !
 
  	 	" 4	 	 " =E> 
 	  
(< 	, ; 
 

, G 3 
  , G  
  !
, ()), , C"
	 	  
 	
& 	 ?		 
   I	
	%	  	 	  	 		  	 
 
 	  	
	I  	 	 	  ="D>" /	 		 		 
  
	 	   %	 		  	 	 	, 
	 	 	 
	 	%	  	   "
#	  	  	 
		
  	  " / 	 		

	, 		    	
 !	 	 	   






		,   
	!		




 	  
 

   	 	  
%		 			 

 		 " #		  	 
		  	    !
	  	   	 	" .  				 	
 
%			   	 	
 
  	 	,  	 !
J	  	$ 	 	& 		  	 	 	%	" 
& 
	
		   			 		
     			" : 	 	
,
	  	 	  			   	  			 	 	 

 		 	  
	 
 	  
  	 !	  
 	   	 		
  ;	H 
 . =E> 
4	 	 " =E>"




 	, 		  		 
 		 	>" .	 7 	 
! 




	  	 	  %		
 	
" .	 C 		
	 	
!	    
    
  









.  	  ()), ())) 
 (" ()) 
 (
3.
. 	  			 	" 	 
  4	 +	 
	 	










   			 	  	    	 
%		
  
,      ?  ()) 
 ( 
			 	  	 	  	 	 	" #		 
 
  	 	
  	 ())) 3.
. 
 
  	 
	
   
	$		  	 ())!( 	" : 	, 	 ())!()))!( 	
 	  	   
& 	 	   	 		

	" #	 ())!( 
 ())!()))!( 	  			 	
	    		 	  	 " #	 !	 

4	    	
  ())) 3.
. 	 
	
  	 C"
7	
!	   	   	 
		




	   	 	
"
' 	, 	 ())!( 	  	  	
 		  		  "
; 		 
 	$		  	 
			  	  			 	 !
	 = CC"CK  C"K, 		 	 ()")K  (7"K>" # 	 	 
 	
   
		
 	 	 	  	 

 
	  	 " #	 ())!()))!( 	  !
 
  
  ()E  	
, 
 	 ())!(
	  ((A  	
7" #	 =(> 
 	 
	 	 !
  C 
  	D" .	  	  	
  
 =/
 ; (, 7>,  	
 	  	!				
 
	  	" : 	 
 	, EC"(K  	
 	  

7K 	$		   	 		"
/	 	 ())!(  	 		  		 	
 
	   	 	
,  		   	 	 	" !
	 	  $	
  	 
 	" -		  	 
			   	,
 	$		  	 		  ())!()))" : 

,  		 
  	  ())!()))   ()))!(" 4  
 	  ()))" #		 	  	     	  	 	
	F 	 	
 %	 	  
			 			 ())

 ())),  	 	? 	   
 	 	 	
"
 	 		   	 
   			 	
 
	 	 " /		 	 	$  				"
.	 7  	 		 	
& 
 		 		 	$			 	 	$!
	
     	 	!
	









 	  	 ()E !
 	
  	 




  	 =>" 4 	 %	 )K  	
 
	 	,  	 (( 
 	 	
A" 3 	E 	 
 	  	
& 	" ACK  	
   	
= 	>, 	  		 
	   ()E 
" +	 	
7#	 @ 	 	 	
  	
   	
  	   
" : 	

 	, (7K  ())  	
 	   	  	  ( =K 
	 ())!( 	>" 2 		 		
  	 	  	
   	
 	 
 	 	 %		
" +  	 
	
  	 7"C"
C# 	 		 	  	  		,  	 	  
	 		  		










  	  		" 4  	$		
 	   ()) 	 

		
  	 	  " 2$		 
 		  	 	 		 	
  C) 
 C7 






 	$	 	  		
 ("D  ())"
A4 
	  	,  	B	,  ,
 
  "
E4	, , , 	 
 	 "
C		   




" 3	   	 
	   	
  
 "
' 	 	 	 	B	   	" : , )CK  	

%		
   	,  	 D(( 
"
+	  	 	 
  




 	)" )AK  	
  	 	 %	
 	 
,  	0	 	   	
 		 	! 		

		 		 	 		 	
  	 %		
  	 	"
+ 		 	   7E( 
  	 	,    	 !

	 	
   		 		    	
 		 =7A

, 	=(>>" ;  
 	 	 	 ,  	 	
 	" :
		   	 
  	 	 F
() 	
 %	   	, (C(  	 	"
: 

   
 





	(=	 =>>" (K  	




 CK 	 
	





  	 
 			 	 	   	
,




	" #	 		 	  	 		 
	 
	 	 
	B	 		 	, 
 		 	 	 
	  	 	$ 	
				  		 	 
		
  	" :   	  
%		!
	
   
	  	 "
   

.	  	!	
 	 	  %	  	 ,  		!




	  	 
 	 	  	
 	  	
 
	 =:2#2, ())G 	 	 ", ()))>" -	 
 	 
		 
 	$		 	 	 =	 	 ", ()))> 
 	  	 




 			  =#

>  
	 		  	

   ())" #	 	  #

 		    		











 			  	 
	 	  	  ?  	!

  	    		" #  	















  0      	
 		,  	 			  	  
  
	" ; 		   	 
		
 		  		 "
(+  
	 
	$    






	& , 0,  
 	 	"
((
	 	 " =C> 	 		  
  	 - 	 4




D 	    	 	   
	  	 
 =		
	






	  	 
 	 
 '	 ())" + 		    D7)   	

 	 
 	,  	$	  7D7"

  		 	  	 		
,  @ 		!
 	" < 	, 	 	J	 			  
 	
	 	   	 "(!" 	" : 

  ,  	!
 
	   			  	  $   	  
	$ 	 				   	 " # 	0	 				 
	 & 









	 	  

   	   	
 	 !	 	" #	 	   	 		 	" +

 	   
	  	 	
  	 !	 	, 

	
	   	$		 = 
  , >,  	!
 	  		
  	 	
" +		  ! 
   	B	
  	! 
	   "  !
 =D> 	    I 		 

 	  	!
,   				I =" (C(>,  













 F I 
	 	  	!
 
	, 	  	  
 	 
 	 				 	I
= , D, " (C(>"
.  	   		 ! 
	" 2	 	 "
=7> 
	 	  		
 	  	 	
& 




 	$  	%	    		, 
 	   

	 " : , 1	 =D> 
	   	 !
	 	  	"
:  	, ! 
	 	 	
  	   	 !
	 	 	$    	 
   	
" .,
		 		   @ $ 	 		  
	 	
   !






#	 	$    ?@	
  	 	 		  	$		 	 	  
	  4	 +	" : 
		 
	, 	   
 		  	 	
   
F 	 	  
 	   	    
 	 	 	 	,    	 	
    		
  	!  	 	" ;	, 
	  
	  	
  		 	   	 	  
A ,   
%			
 	%	  	 
	  	
" #	 	$ 	   	 	  %		
 	
,  	!
 C 	  
%			!!
%			 	  			
 	B" :  		, 	  
	 	  

 	   = 
  , ())>("
 #$ %
# 	 	 	   
 	 	  	!
	    		
 	
  	 
 !
 	" #	    
	 		    
	 
	 %	 !	  
 	$ 	 				 		 	

	




  	 
 	" #	  	@  
F
     	  		
 	  	 
 	  =(>
#	    	 	      	 	 =	
>




   	   
	  	 " .	  !
  		
 		 	 ,  	 	 	J	 
 	 	$		

	 	  	
 	   	 	 	" :,  	 	 !
  	  	   		" .		   

	!		
 		  	 	 	
  	 	   	" #		
 	 	 	B    	 ()))!( 	
" L  





	 	%	  	 ,   	 
		
  	 7"7"




	 	    	
&  (7" #	   
	  	  	 	 
	
 	" + 	

	 		 	 		 %		
  
, 	, 0
,  	   	
	  	" . 
		 
	 	 	








	  	  	 	 	 	 




		" 1	  	 	
& 	
 	 
 	$,  	
 	  	 	  
	 
 




" 1	 	     	 	

	
  	 =7>"
;	 	
 '3. 		  	B =(> 	 			
  	 =C>"




	     
	!
(+  	  	  	      		 	
	 		  	   ())) 3.
."
(74 
 	 	 
	  	  	 
" +, 	 	 

   	 





F 	  	 	   	  @,  	 0


    @" #	 	J	    
	B  !"CE" .	  @
 	J	  	 
	 = M  !
, C>,    	0	 	     	 
 	"
  	  			
   			 	J	 		,  	  	

  	  






'3. 		  	 	   	" : 		  			
 	

       		 
, 	 
	@  	  
	  		  	!   			 	 
 !	
	" <!
%			  	$  	   
 	
 	
& 	!  				(C " #	 
%			  
	 			 	  	  	
  
	 	   	 	F
          
	 	
  	




.  	 	 	B    	 ()))!( 	
" 4	 	!
 		  		   	 	 	%	  	   	 	
 	,
  	 @	
 	" +	 	 	   	  	$		
    	 
 	 




	 =	, ()(>" .	 @!
%			 	  	B =>
%	   

 " #	 
 	 
 		  	
 	   	 	   	  			 	J	 =8 	, ())DG

 
 '	, ()))>" 4, 	 =()(> 		  	J	 
	 	$  	   	 	




%			 		   	  	" < 	,  	!
	
 	J	  @!
%			 	B = 			
> 	 
	 	 
 	J	    	 	B  !("C" +	 	!
 		




, >" +  
 			 	 	  	  	(D, !
	J	 	  !( 	  	 
	 
 	  	

  	 			   

 	!	 " 4	  !
	   			   	 
	@  	   	 
 	B =>"
#	 
 		  	 	    	  	  
	 	
  	  	 
		










  	 

	
" 4	 			 !
	 	
 				 
   	 		    '3. 		  	"
(D+ 	 		  	   	J	 
 	 	 	 	

'3. 		 =!"CE, 		 	=C>>"
 	  	  	  		




	  	 






, >" : 	 		 	$,     
 	

	 !	  	 
 	
		   
"









  =()> 	F
 	 	  	     
	 	 !








 	   	" :	 	 	
 
		
	  	  @!

%			 	 	  	 	 " 
 	  	!




		 	 	  =	> @ 	%	F 		 
	!
	 	
	    	 AK  	 		
 	"
+ 	 	   	, 0
 	  	 	 	J	 =
!
    E!)K>  	  @" .	
	 	 		  0
  	
	
  ())) =	 =7>>, 	 0
 !
	J	    	  




  	 
		
  !
	 	   	 	" ' 	,  	  	 		  		
	 	 	  	
 
	 		 	%	  	 





 	  	$	 (A"
( )! !
.	   	  	 	@      !
 	
 	 +
	! 	, 		  	 	, 
	    	  	 	 
	
" #	 	 	
!
 	 		 	 	 	 
   	  
 
	    (" 			  	 
 	  	
  	 		
  
 	
   	 ())!(  ()))!(
 	B" /	   
	, 	  	  		   !
 	 	 	J	,   		 	 	 	%	  	  
	 		
 	" .	 C   		 	  		  	%	
 	   ( 		"
#	  
  	 +
	! 	 		  	@ 	!		
		  	 	 	" 	
 	 	
  	 	 	!
	
,   	
  	 @!
%			 	B  	  	  	 
+=(> =+	 M ;
, ())(>(E" #	  	
!
	 	 	 
@!
%			 	




 		 	!		 	" #	   	 +
	!








	>  	  	 	%	    "
(E: 	 	$   
	, 			 	   	
  	 	 
	
 =;
 	 ", (>"
)		 	 			 @!
%			 
 '3. 		  
	  
@  	  








 		    
	  '3. 		, 	 	  	
	 =;





	,  			  	 	
	  	  			 	 !
	 	 =;
, >" 		, 	 		
 
	 	
   	 
" # 	0	   			  	  		 	!	$		
 
	 	, 	 	  	 	 	 
  	" #	 	 
	 	  @	
  @!	 
  	 =D>"
+	 	 	   	! 	  +
	!
 	 	B	  	 	  !	" :  	, 	
.3. 	  	
 




, >" .	 	 H	  	  	 	  	
, +
	!




" /	    
 	$ 	 
	  	  
	J	,  
  	
   		  	 
	@	
 	 	 
 	 	"
:, 	 	  	 	    	 	 	@,
 	 	  	 
 	  	   	  !
   
 	
   " 1		 
 0

	J	 	  	 
	  @	 	 	, 	  	 		
 	  	 @"
+ 	  	  	$	F   ("7K 	!
		 ()) 
 ()))   	
  	 
 	
=D")K 			 ()) 
 (>,   A"K  !
 	 	!
		 ()) 
 (" :   	
  	 
	  	 ,
		 
 %	   	
  	 " #	  		
 	 	
  	  !
	
  			 ()) 
 ()))" '	
())   		 C("D =  		 	$	  7">  !
 
 DD7" =  		 	$	  7E"C>  	
  		
 
()))" 1%			 	  @  	 (K 	 	 			 	  "
#			,    		
  	 " # 	 	$	 
   	 		
  	  		   = 
  	
  	 	>, 	   	 
  		 

   	  	 		"
: 		, 	   			 	  +
	! 	!
	 	 	  	,  	 %	   





 	 	   	 	" : 	 	
, 
    !	 
 	!
	
 	  
	
   	 	






(	  	   	%	  	 	 	 	  @
  	
  	  	 @	 

  	 			 ()) 
 ())) =/
 ;, (>"
:   	   	  @	  =	"" <13, 
>
	  	  
	 	    	 	 	 	 	"
((   
  
#	     	
   		
 	  	  	 
 	 
     %		
  	
"
# 	  
	 	 




  ()) 
 	
  	  
	 	 =:24, >" #	 	
!	   
 			 ())

 (  	 	 	
  :24 	! 	 
	  		
		 =;	H 
 ., E>()" 	! 		
 	
  	 	!
	 , 	  	! 		
 	
 	   " #	
   	    	 !	   	 	
	  	 	  %		
 	
" /	 	 		N
 	

	  	 
 			  	 , 	 ())!( 	$		
	!  
	 			    
	" #	  	 	
  	$ 	 
 	 		 B	" + 	
!	 !
 			 		 
   
	    !	 




   
	  	  !	 	%	 		"
(	 * 
#	   	 		   	 
	" #	
	 	




 	  		 	" +  		  	 

   	 :24 	 	
 	 	   	   	
" #	 	$	    	 			 				 
	
 	  	 	 		 	  " # 	 
	 		  	
	 	 
	@  		  	B	
 		    	 
	
	 	   	   	! 		
  !	 		
 	("
#	 	  	 
 
	














  !	 		

	    	! 		
 	 =I
		 I>" #!
	 =A>  
	 	   		 		  		 
		 
 	 
" 1	 	  		 	  
();	H M . =E> 
 
&   
	 	!	" # 	 	
 
%		 	 
 	 	 	 	$		 	!   	 


 	" #		 	 	 	 	  
 	 		  ;	H M




    	 !
  	   	  
	 		 	
  	  		 F => %		








   			 ()) 
 ( 	 	 	  	
 	
		  	 		 " '  	
  	 
%		  
 ()) 
 (" .	 	 	 !J  , 		 	  	0	
HH 
	 	  	  		" 4@  	 	
   
  	" #	 	 






  	 :24 	! 	 	
	" $ , 
 		 !





				  	 	& 
	 "   	  

	  	 		  	
  :24 
	@   " #	
=A>   " :   	  	 
	
  
 	  	 		 " (   	
 	 
		  
  	  	 		 " + 	
 
%			 			 		 
 




  @ 	   ("
1	 	     	 
		    	 	 	 !
  	   	  	 	"
#	 		 	  





 '	 ())   
	   		  
&
 
  	 
		
  ())!(  	B7F
   	 	
 	  	  =7>
: 	 =E>, !	 	  		 	  	,  




"  	 
		  	 	    	  		
  	
 	 	 	 		"
#		    	 
		  	?	 :24 !	 	 		 
	!
C      	!	 	 
	@" 	 	,  
	@
		 	  	   				  		
  	 =A>F
	$ 	 	   	 
	@	









# 	 		 
%			!!
%			 		 			 	 		
 
    " #	 @ I I  =( 	!

>  	  	 		  	 		  =C 	
>"
#	 	
    	
  (7A 	
  	 
		 
=! > 
    !	 	 	 !
	" #	 




	  >" #	 => 
#	 
%			   			 		 
 
		   
@  ()) =Q"(D>,  @  ( =Q"D>" #	 		
  	
  @ =Q"(C>" .	   	B  ())    (
 	, 
   	 	   	 	 	  	 
		
, 	 			   	 
  	  	 	  	 	?		
" #	
@	  
%			   			 	   
	
  	 C"
7  	 	 	     	 7" #		 	@ 	 
		
F
  =:>,    =::>,  
     =:::>" .	@
=:::> 	 	 	  	  	 7"
C/! 				  	 
	   	 	 	  	
 		   		 	 	" 	 	,  	 		  	 
 	 		
 	   	 7"
(
	 	 		   		 
  " ()) !
  	  	 		  
 @ ,   !
 " ; , 	B  (    	
	?		
 	 !  	 
		
" /	 	 
 




%			   	 	 	 	 @" #	 		  

@ 	  	
   	
 
	  	 !
, 	 	" # 	  




 	 	 
	@  	 	&




%			 		  	 	
  '3.  F
   	 	
 	 
 	  =C>
#		 	%	 => 	 		
  		  D 
 			

 	 =)>" 2	 		   	B  	 		!
 	"
4  	 	 
	






 =	 =(>>"  @ 	
!	
 	%	  	 	  
	@	





	 	" 	 	 	%	




	 	 @, 	  	 	$		   				"
# 	  		 	 	
 	
   				" <, !
  		 	 	
  	  , 
 




@,     
	@	
  	 		  	

 !  	
" :, 		 	 
	 	
  	 	    	 
%	  		
  "  M   =())>    
		
		 
	  	 	
  
		  
	 		  		@
	    	   		
  	  
   
	  
!




 	$    	 	 
 	 
	  	 	%	  		
  	 =E>  =>"
1%			  





 				   	 	
 
  	 	" #	 =(> 


%			  	!   	 			 		 
  	!

" /	     




 	  	 	 	 	

 	 	  	 !  		! 
%	!




   
%			!
!
%			 	" ' 	 	 
, 	 =((> 
 
 		  
	,  	 
  	  	 ())D 
D2	  			
   =:> 
     =::>" #	 	  
 	  	 	   	 7,    	 	  






(7	" 2 	 	 		  	 @ 
%			 			 		 

 	
  	  	, 	 =((> 	 	 	
 				
 	  	  	 	" #		 	 	 		
	 	!	
	
   	 	 
 		  		 	 
		  
%			
   	 =	  	 	>" . 	 	
 				 
 	 			   	$		  	  	 = M
 , ())>" : 		  !  
,  !
 	










%			     	 	 
!@ 	 	 ! 	%	" : 	 	
,  
	 	




%			 @ 	 		  @  	 	   !
	 




%			 	 		   " <, :24
=> !	 	 @ 		
  	 		 	 	$	
 	 	& 	
	 " + 	$	
, 	   	

 
  	 		" .	
, 
	@ 		  		  	










  		  
	 
	, 
	 	   			 
%			
 
	 	%	  !
	" 1%			!!
%			 	 	   I	 	!	%	 !
I 	B 	 		
 		  	 I 	 	 
	 
 		   	I =3		, D, "((>" ;			 ()) 
 (, %		

	   	 		@	
  !	 		 =	"" 
>  !
		
 	 	 
	 	%	 =	""  	 
>" : 
! 				  	 	
  	  	
  	
  	 	 	  	B =C>" 4, 		  
	
	 	 	%	  	 
 			 		 
  " : 
		, ! 
	 	%	  	B 	    	 	

 	  	 
  	
,   	  !
	 	" 	 	,  
	 	%	 	 	  	 		  







#	      ! 				
		
   	 !
	 		, 




  	 		
  " <,  !
	 %		







  	 		@	
 	 	 	   	
" #

  ? 	  	   	      	
	
!	,  
 	  
	  	$  	 	 !
 
& 





%			   	 			  
 		 ,
 
  		 		  	 	 	
	" .	
, !
  	 
	 	 	  =	"" 	 
>  	 

  	  	 	 	" : 	   %	 
!




" .,  	 	 	  	 		 
 %	  	 	  
	   	   
	  " :  	, 	 
	@	
 !@ 	 	 	%	
  			
,  			
" <, 				  	 
	  
	    	 	 
" 3 	 
	 
	 		





	  	 	 " 	 
	   		
	 
 		 	 
	@	
 
 !@ 	 	 
 
" ;	
   	 	
 	
!	 	 	, 
! 	 	
 				  	 	
 " 	 	,
 	   	 	 	 ?  !
 
  
 	  	 		,   	 	 
 	!	
  	 	 J	     
%			"
	  	 
	
   !@   	 
 
   		
 	
, 	 	    		!
		" # 	  		
  	 	
 
	@	 	 
 	  	  
	 	%	 
  	" : 	 !
	  	 	
 ! 				 	$ 	 		
 @ 	 	   	 
  	
!	 
,    	  	 		
 	
   	 	


%			" /  





  	  @ 		  	 	    
  	
 	 		 	" #   	
7, 	 	$		   	  
  	 ())) 	  
	 		!
 	  " .	 C  @  ())!()))!( !
  	B 
    
	 	 	%	  	  		
  			" <, 	 	$		  		 	  	
C  	 	
 			  	 
& 
	 		 "
+,         




	   
  	$	
  
	  	 	 			
 	 
& 
	 		 	%	" #	   	 	&
 
 	
 	 , 
		  
   

	 
  	  	    %	 !
 	
&  " 1	 	    	 
		




















  	  	 	   
	  		!
 		  	 " #	  @ 
	 		 	 	  !
  	 
	 	$ 				  !	 
" + 	  
	  		
  	 	  		
 !
 	
" 2	 	 	 	 	&  	 	
 		 






 	  " 	 	 
	  	 	 %	




#	 		  	$		 	! 	  
& 
	
!	  			 ()) 
 (" 1	@  		  
	






 	 	 @	
   	F 	   
				 
	   	  	 	" ' 	, 	 
 
	 






 	 	" 1%			  





 	$   	 	" 
!
  		  	 
		  	   	   	
	, 
 	  	
   	" .  		!
		 	  
%			   	 	
 
  	 	,
 	 J	  	$ 	 	& 		  	 	 	%	"
: 	 	
, 	  	  	  	  ,  ,
  	 	
 !	 
 	%	  	 	  
    	
" :    	 	

	  		
 	   	  =243+4, > 
  	 !
	 =
 	 ", G 	   	>, 
& 
	 		  
	$ 	 			"
.  
   








&  	  !
	 
   	 	   	%	 	  	 	

	 		 	%	" 		 	$  	 	$  	 

  	  	 =4	 
 4, D>, 	 B
 =4	
	 " E> 
 
   		  
	&   =;	H
















  	 	   	 	




  	  	 		 




 	$   	 
, 	& 		

!	  =:24, > 
 " /	 	%	 	 !
    	 	$   	  ,   
	 
		  	 	 	 	 =1	, D>" <, !			 
	 
	 		   	  
 	%	 	   	 !	

  	   
 		 		 	%	 	 !  	   	 
	 	 H" :  		, 	 	 		 	  !
(A
 		 	 
		  
	&& 	!	 =;	H M ., E>  	
B
 =4	 	 " E>" : 		  		 
	 	%	, 
&
		   	  	 	 	  





 4" , ()" I< 
 	  


	  	 
I,  % 	 L" (, CE!"
RS +
	, ", -" %, 1" ; , ." 4 
 2" 	, " I#!











, ())(" I.	 	  	@  	

F 
	 4 	 
		 
    		 	BI,
' %  (	, L" D, EE!)E"
RCS ;	H, " 
 :" ., E" I4
	& L	  /		 .F
+  1	    2$		I, 	"




>, "  &)  *'
+	  +' ,	, 3
F < 4"
RAS ;
, .", " I1 	 1 









+  	 )T"
RES ;
, ."G +" 	U	 
 " #		, (" I-

 2  2
- 

	I, 5 	  ;, 1		  2 1!
 	 (TDD"
RS ;
, ", 1" 		 
 " ;	, ())D" I	  	
 	 	 	 	 	 			 	 	 
 	
	
	 	$  	  	I,  %  $ (	-









 :	 N 5 2 2$		  .
 	 	
 	 
,P  ;	, 4" =	
>, D" . ( 	
% *'





", " 3	, #" 
	 
 /" 	, E" I 	 # 

 1	  2 
 
I, 2 +', L"
7D=D>"








 	  	 	I,  /
 ;, ("
1 *' $				, / 14"
R(S 1	, ." =	
">, C" 	 	 *', '$
 5 	 	"
R(7S 1	, .", D" I- 
  F 	 
		   2I,
 % +' 	 L" EC, 7)!7)"





R(DS 2, :" 
 -" ;		, ()E" I
	 	, 	!	 
 	!
	I,  % * , L" =C>"
R(AS 2	, 4", " - 
 ;" 8	, 7" O- 
 P, #		
:	 1 	"
R(ES 	, ", 
"  
 <" 
, ()))" I 	  !
	 
I, 1, L" 7))"
R(S :24, " I:

	   	 H 	
  	 !
 




 ())  ()))I, 	,

"
R()S :2#2, ())" I3   
	  	 I, 
, 	"
RS , " 
 
"  , ())" I+	 		 
    !
	 
	 		 *I,  % *) 	, L" AE, AD!D"
R(S , " 
 
"  , " O-	  	 * + 

	      4,P  % $ -
	, L" (E, 7)N7CA"
RS , " 
 
"  , C" I	
 :	 1  
4I,  1	, ." =	










	  	I,  	, L" AD, )!(D"
RCS 8 	, ", ())D" I' , 	, 




	I,  % 	, L" A, D7!E"
RDS 3		, 
", D" &-	 %     %-
%	, '$




"  , " I.! 	




    	,I 
		 / 	 .		 CD), /
 ;, / 14"
(RES 
+-<', ()))" I 








	, 2", ." .	 
 2" .		, C" I2 . 
 4 
40 F + :	 L	 +I,  % * -
, L" ((=(>"
R)S 
, .", '" 	







, " I	 
 
 	  	
  	 
  
I, 2 +' L" 7=(>"




, L" C)=A>, (C(E!(CA"
R7(S  , 
", D" I2$		   1	 		F 2 
		 
4I,  8, " 
 +" L		 =	
>, D" ( 3 
+', '$
 5 	 	"
R7S .
, 4", (" I#	 4 +		I,  /
 ;, ("
1 *' $				, / 14"
R77S .
, 4", 7" I#	 4 +		,  	 3	 
 1	!
   	 4	  , ())!(I  /
 ;,
7" 1 *' 4, / 14"
R7CS /
 ;, (" 1 *' $				, / 14"
R7DS /
 ;, 7" 1 *' 4, / 14"
(). 
/
.	   
A








	 		  	




	  "D 
			  
	 =$	    >
  ())" #

  	 	   	 


   	 
		 =+
	 	 " >"
<	 =(> 	
	   '	 ())   
  	 	
 	 =!  !"D 
			  
	 /	G ("D  (D"D 
			
 
	 >" #	 





B	 ) 	 "
<	 (F +	













  	  " ;	 	 			 !
	 	  		! 	 	" 4




  	 
	 $" :	    	 
 		
     "  	  	  	 
A#	  
 	
   	 		 B	





>" #	  		 
	 		
  	 #

 .		 #	" #	

 		 		
  	 #

 .		 1 












 + 	 + 	
4		" #

   	 ?	 ? 	
  	   .	
1	 		 +	 =+.1+> 
 	 5"."  +	 
 .	 +
!




 		  	
  	   .#+#+"
<	 F ;	 	  




  	  
 
	    ,    ,    

  "
3	 	  @ 		

















:	  	 		















<	 7F + 		    		




 =, (7 	>
#	 	
  	
  	    
	
 :24" <	 =7> 	 		
  		   
(7  	" :		





  	 




1998-2001 panel Mitch panel Mitch panel Mitch panel 1998-2001 panel
1998 1999 2001
Poverty 68.7% 74.1% 73.1% 70.6% 63.6%
Extreme Poverty 28.6% 32.0% 34.5% 25.9% 25.4%
Consumption (C$) 4149.4 3599.7 3687.3 3516.6 3965.5
(3982.7) (2625.6) (3124.3) (2496.8) (3971.0)
Consumption (ln,C$) 8.08 7.99 8.00 7.99 8.04
(0.67) (0.62) (0.63) (0.57) (0.66)
Consumption growth . . 0.01 -0.01 -0.04
. . (0.58) (0.60) (0.61)
Observations 1016 197 197 197 1016
note: 1998 prices (in cordobas); poverty line: 4223C$, extreme poverty line: 2489C$; average cordoba-dollar exchange rate in 1998: 10.58; standard
deviations in parenthesis; growth from previous round; all values computed from Nicaraguan LSMS.






Self-reported losses n % Mean St.Dev.
Capital losses (ln, C$) 57 29% 1182.1 3636.0
Livestock losses (ln, C$) 127 64% 1977.6 6254.9
Total asset losses (ln, C$) 141 72% 3159.7 9053.4
Output losses (ln, C$) 186 94% 5211.2 8409.8
Total losses (ln, C$) 190 96% 8370.9 13287.1
Displacement and housing destruction n % Mean St.Dev.
Permanent displacement 19 10% 0.10 .
Temporary displacement 48 24% 0.24 .
Displacement 67 34% 0.34 0.47
Displacement days (ln, days) 67 34% 28.26 71.94
Housing damage index (0-8) 96 49% 3.69 4.96
Rainfall shock measures n % Mean St.Dev.
Rainfall October 1998 (mm) 197 100% 538.74 200.42
Rainfall Excess October 1998 (mm) 197 100% 352.67 188.25
Rainfall October 1998 (ln, mm) 197 100% 6.23 0.35
Rainfall Excess October 1998 (ln, mm) 197 100% 5.69 0.66
Flood 30 15% 0.15 .
note: shock measures for 197 agricultural households in 1998-1999-2001 panel; self-reported losses in cordobas;
asset losses aggregate capital and livestock; housing destuction index ranges from 0 to 8; all measures from 1999
LSMS apart from rainfall; rainfall interpolated  at municipal centre from NASA TRMM observations.
#	 F 	  		
1999 2001
Mean St.Dev. Mean St.Dev.
Drought ( ) -0.41 0.61 0.21 0.64
Pest ( ) -0.06 0.69 0.24 0.68
Floods ( ) 0.11 0.43 -0.10 0.42
Other shocks ( ) -0.05 0.40 0.02 0.35
N male children ( ) 0.04 0.85 -0.19 0.99
N male adults ( ) -0.04 0.74 0.10 0.87
N female children ( ) -0.04 0.62 -0.12 1.04
N female adults ( ) 0.01 0.61 0.03 0.81
Female household head 0.09 0.29 0.13 0.33
Household head's age 48.17 15.04 49.23 15.11
Education per adult 2.50 1.99 2.63 1.91
note: control variables for 197 agricultural households in 1998-1999-2001 panel;
shocks and demographics in difference between t and t-1, other variables at t-1.
#	 7F 1	 	  =  	   	B>
7I II III IV V VI VII VIII
coef/sd coef/sd coef/sd coef/sd coef/sd coef/sd coef/sd coef/sd
Initial consumption -0.47*** -0.47*** -0.47*** -0.47*** -0.47*** -0.47*** -0.47*** -0.47***
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Total hurricane losses (ln, C$) 0.01
(0.01)
Total capital losses (ln, C$) 0.01
(0.01)
Total output losses (ln, C$) 0.00
(0.01)
October 1998 rainfall (ln, mm) 0.01
(0.01)






Displacement time (ln, days) -0.01
(0.02)
Housing damage index 0.00
(0.01)
Flood ( ) -0.09 -0.09 -0.09 -0.09 -0.08 -0.09 -0.08 -0.09
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
Controls yes yes yes yes yes yes yes yes
Number of observations 393 393 393 393 393 393 393 393
Adjusted R2 0.360 0.358 0.359 0.359 0.358 0.358 0.358 0.359
F 17.93 16.64 17.85 17.87 17.81 17.80 17.81 17.85
note: .01 - ***; .05 - **; .1 - *; Pooled OLS for household consumption growth in 1998-1999 and 1999-2001; robust standard errors;  controls include
initial education, household head's age and sex, as well as differences between rounds for drought, pest, other agricultural shocks, number of male
adults, female adults, male children and female children.
#	 CF 	
 '3. 		 = >
CI II III IV V VI VII VIII
Second-stage coef/sd coef/sd coef/sd coef/sd coef/sd coef/sd coef/sd coef/sd
Initial consumption -0.78*** -0.77*** -0.78*** -0.78*** -0.79*** -0.82*** -0.83*** -0.77***
(0.16) (0.16) (0.16) (0.16) (0.16) (0.16) (0.16) (0.17)
Total hurricane losses (ln, C$) 0.01
(0.02)
Total capital losses (ln, C$) -0.01
(0.01)
Total output losses (ln, C$) 0.02
(0.02)
October 1998 rainfall (ln, mm) -0.13
(0.14)






Displacement time (ln, days) -0.05*
(0.02)
Housing damage index 0.00
(0.01)
Flood ( ) -0.09 -0.09 -0.09 -0.09 -0.07 -0.08 -0.07 -0.09
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
Controls yes yes yes yes yes yes yes yes
Number of observations 196 196 196 196 196 196 196 196
Adjusted R2 0.635 0.633 0.638 0.636 0.642 0.655 0.659 0.632
F 9.84 9.04 9.71 9.67 10.04 10.27 10.60 9.58
First-stage: Instrument coefficient and diagnostics
Initial consumption (lag) -0.46*** -0.46*** -0.45*** -0.45*** -0.45*** -0.45*** -0.45*** -0.45***
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
Controls yes yes yes yes yes yes yes yes
Number of observations 196 196 196 196 196 196 196 196
Adjusted R2 0.295 0.289 0.297 0.288 0.275 0.276 0.275 0.277
F 7.27 6.67 7.35 7.06 6.69 6.72 6.69 6.76
note:  .01 - ***; .05 - **; .1 - *; Anderson-Hsiao 2SLS estimates for difference in consumption growth between 1999-2001 and 1998-1999; 1998
consumption serves as instrument for difference in initial conditions (along with other controls); controls include initial education, household head's age
and sex, as well as differences between rounds for drought, pest, other agricultural shocks, number of male adults, female adults, male children and
female children.
#	 DF +
	! .3. 		 = >
D1998 2001 Growth 1998-2001
N Mean St. Dev. Mean St. Dev. Mean St. Dev.
Treatment group 204 8.00 0.62 7.99 0.57 0.00 0.60
Borderline group 136 8.04 0.63 8.11 0.64 0.06 0.57
Outside municipality controls 676 8.11 0.69 8.04 0.69 -0.07 0.62
note: descriptive statistics for 1998-2001 agricultural panel; treated households are those re-surveyed in 1999; borderline
group contains non-resurveyed households located in municipalities with some re-surveyed households; outside municipality
controls are located in municipalities without re-surveyed households.
#	 AF 1	 	  =  	  ())!( 	>
I II III I II III
coef/sd coef/sd coef/sd coef/sd coef/sd coef/sd
Rainfall October 1998 (ln, mm) 0.10 0.06 0.10
(0.06) (0.06) (0.06)
Muncipal Mitch dummy 0.10* 0.07 0.03
(0.05) (0.05) (0.05)
Controls yes yes yes yes
Initial consumption yes yes
Number of observations 1,016 1,013 1,013 1,016 1,013 1,013
Adjusted R2 0.002 0.130 0.314 0.005 0.132 0.311
note:  .01 - ***; .05 - **; .1 - *; OLS; clustered standard errors; controls include initial education, household head's
age and sex, as well as differences between rounds for drought, pest, other agricultural shocks, number of male
adults, female adults, male children and female children.
#	 EF '3.  ())!(   
   		
A1998 2001 1998-2001 growth
N Mean St. Dev. Mean St. Dev. Mean St. Dev.
Treatment group 204 8.00 0.62 7.99 0.57 -0.00 0.60
All controls 812 8.10 0.68 8.05 0.68 -0.05 0.62
Difference . -0.104** 0.05 -0.06 0.05 0.05 0.05
Treatment group 204 8.00 0.62 7.99 0.57 -0.00 0.60
Within municipality controls 136 8.04 0.63 8.11 0.64 0.06 0.57
Difference . -0.045 0.07 -0.114** 0.07 -0.069 0.07
Treatment group 204 8.00 0.62 7.99 0.57 -0.00 0.60
Outside municipality controls 676 8.11 0.69 8.04 0.69 -0.07 0.62
Difference . -0.115** 0.05 -0.045 0.05 0.070* 0.05
note: descriptive statistics for 1998-2001 agricultural panel; treated households are those re-surveyed in 1999; within-municipality
controls are located in municipalities with some treated households; outside municipality controls are located in municipalities without
treated households.
#	 F 4  		 
  
I II I II I II I II
coef/sd coef/sd coef/sd coef/sd coef/sd coef/sd coef/sd coef/sd
All controls 0.05 0.05
(0.07) (0.06)
Within municipality controls -0.07 -0.02 -0.05 0.03
(0.07) (0.06) (0.08) (0.07)
Outside municipality controls 0.07 0.06
(0.07) (0.07)
Controls yes yes yes yes
Municipal trend yes yes
Number of observations 1,016 1,013 340 338 880 878 340 338
Adjusted R2 0.000 0.128 0.000 0.094 0.001 0.127 0.16 0.25
note:  .01 - ***; .05 - **; .1 - *; OLS for 1998-2001 agricultural panel; clustered standard errors;  treated households are those re-surveyed in
1999; within-municipality controls are located in municipalities with some treated households; outside municipality controls are located in
municipalities without treated households; control variables include initial education, household head's age and sex, as well as differences
between rounds for drought, pest, other agricultural shocks, number of male adults, female adults, male children and female children.
#	 )F 1%			!!
%			 		
EAll controls Within municipality controls Outside municipality controls
Control Treatment p Control Treatment p Control Treatment p
Consumption (ln, C$) 8.10 8.00 0.02 8.04 8.00 0.26 8.11 8.00 0.20
Drought 0.89 0.85 0.10 0.93 0.85 0.01 0.88 0.85 0.56
Pest 0.57 0.55 0.27 0.72 0.55 0.00 0.54 0.55 0.04
Floods 0.07 0.04 0.07 0.03 0.04 0.76 0.08 0.04 0.11
Other shocks 0.13 0.11 0.18 0.09 0.11 0.72 0.14 0.11 0.54
N male children 1.51 1.51 0.53 1.52 1.51 0.48 1.50 1.51 0.76
N male adults 1.91 1.95 0.64 2.06 1.95 0.19 1.88 1.95 0.69
N female children 1.48 1.49 0.54 1.69 1.49 0.11 1.44 1.49 0.93
N female adults 1.67 1.71 0.70 2.03 1.71 0.01 1.60 1.71 0.46
Female hh head 0.10 0.10 0.39 0.13 0.10 0.22 0.10 0.10 0.89
Household head's age 46.47 47.54 0.81 48.85 47.54 0.22 45.99 47.54 0.24
Education per adult 2.76 2.51 0.09 3.36 2.51 0.00 2.64 2.51 0.15
Assets (ln, C$) 7.80 7.68 0.26 7.79 7.68 0.31 7.80 7.68 0.26
Livestock (ln, C$) 6.69 6.57 0.32 6.52 6.57 0.56 6.72 6.57 0.28
Durable goods (ln, C$) 5.33 5.25 0.31 5.48 5.25 0.15 5.30 5.25 0.38
Number of observations 812 204 204 136 204 676
note: Averages for treatment and control group from 1998-2001 agricultural panel; treated households are those re-surveyed in 1999; within-municipality
controls are located in municipalities with some treated households; outside municipality controls are located in municipalities without treated households;
p-value for test of difference in means between treatment and control groups.
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N Male household member 3.11 3.12 0.62
N Female household member 3.08 3.10 0.97
Female household head 0.21 0.22 1.00
Catholic 0.59 0.60 0.83
Literate 0.47 0.49 0.99
School enrollment 0.63 0.68 1.00
Primary school completion 0.26 0.27 0.90
Secondary school completion 0.08 0.08 0.77
Dwelling characteristics (private assets)
Ownership title 0.48 0.43 0.00
Brick wall 0.43 0.49 0.99
Wooden wall 0.51 0.44 0.00
Zinc roof 0.51 0.42 0.00
Tile roof 0.29 0.38 1.00
Dirt floor 0.65 0.64 0.23
Tile floor 0.13 0.10 0.00
Brick floor 0.24 0.21 0.01
Number of rooms 2.17 2.07 0.00
Number of bedrooms 1.56 1.54 0.02
Latrines 0.57 0.55 0.14
Toilets 0.06 0.07 0.97
Use of animal to go to health centre 0.09 0.07 0.00
Use of vehicle to go to health centre 0.08 0.08 0.71
Public assets (infrastructure)
Access to water 0.16 0.15 0.21
Get water from river 0.27 0.26 0.30
Get water from well 0.28 0.31 0.99
Connection to sewing system 0.03 0.05 0.99
Electricity 0.37 0.35 0.15
Kids born with birth certificate 0.67 0.67 0.33
Average time to health centre 0.98 0.85 0.00
Dispersion (st.dev.(time to health centre)) 1.19 1.02 0.00
note: Average of municipal-level characteristics between households in treatment and control
groups; municipal averages are from 1995 Nicaraguan census, p-value for test of difference in
means between treatment and control groups.
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